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Miss Anita E. Daugherty, Marine Biologist II, retired on April 15 after more
than 20 years of State service. After serving as a temporary employee from
October 1942 until April 1943, Miss Daugherty was appointed Junior Aquatic
Biologist in December 1943 and worked her entire career in the sardine proj-
ect at the State Fisheries Laboratory, Terminal Island.
A graduate of Stanford University, she also holds a master's degree from the
University of Rochester. Miss Daugherty is a recognized authority on age
determination methods for sardine-like fish and is also well known for her
work on marine mammals, sharks, rare fishes, and in herpetology. Her col-
lection of jaws and teeth from sharks and rays is one of the finest assembled.
A booklet, "Marine Mammals of California" is in final preparation. We all
wish Anita the best of luck for the future.
Biologist Richard Poole has successfully raised market crabs through every
stage from the fertilized egg to the form where they become "miniatures" of
the adult crab. The larval moult six times and metamorphose through three
different stages (prezoea1, zoea1, and mega1ops) before emerging as small
crabs. This important early life history work on market c~rabs had never
been accomplished by any biologist.
Bouquets to Dick Poole.
The annual preseason shrimp cruise showed stocks to be at a low level in
all areas.
First quarter 1964 catches of kelp bass, sand bass and California halibut
were well above those of previous years.
A WeB-financed artificial reef made of quarry rock was installed off Torrey
Pines, San Diego County, on 30 April.
Fish Bulletin 124, "Artificial Habitat in the Marine Environment" by John
G. Carlisle, Jr., Charles H. Turner and Earl E. Ebert, was received from
the printer.
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1, BOTTOMFISH
A, Flatfish: Large landings of dover sale continued to dominate the flat-
fish catch in northern and central California from depths of 250 to 300
fathoms. Good catches of petrale and English sale fran shallower water
helped maintain fishing during less favorable weather.
Eureka trawlers returned 12 dover sale tags from depths to 300 fathoms"
bringing ret:urns to 22% aft.er 2 years. Also, two petrale tags were
Ie t'JrnE:d from the Eureka area and one from As tor ia, Oregon. These fish,
tagged in 1962; show a 34/0 rer:overy.
Analysis of age and growth data for flatfish continued.
The fourth in a series of cruises was c anpleted on the M/v NAUTILUS in
Monterey Bay. Collections of English sale were made for age-growth
studies. In addition tests were made of the breaking strength of leader
material to be used on breakaway fish hook tags. It is hoped these tags
can be used for rockfish migration studies.
Sampling of flatfish and animal food landings was continued at all ports.
Trawler legs were collected and coded for effort and area of catch for
March.
B. Rockfish: Rockfish landings were generally poor though Eureka fishermen
were able to make fair catches.
Work cont',inued on a rockfish classification key technique using bar
charts and punch cards.
2. SHELLFISH
A. Abalone: During the first part of April, adverse weather kept the
Morro Bay fleet in port. Weather conditions improved during the last
eleven days and divers averagE:d 10-20 dozen red abalone per day.
On AprU 26, natural spawning of abalones occurred at the Morro Bay
Aquarium. Fertilized eggs were collected and development of swimming
u:ochophores observed. The parent abalones, which had been in the hold-
ing tank for twelve days9 were apparently stimulated to spawn by an in-
c.rease i.o water temperat.ure. The event took place at 6 porn. on the
chaI'ge in the tide. As the warmer bay waters were drawn into the system,~ a a "
temperatures increased from 53 F. to 59 F. and the abalone began to
?pa..,m~ first two males then shortly after two females. The same abalone
spawned less prolifically on the 27th about seven p.m. when temperatures
were similar.
B, Grab: Success! One hundred and fi.ve days of waiting and careful tending
finally paid off with a complete larval cycle of Cancer magister. Six
larval stages were observed during this period, five zoeal and one megalopo
Labora~ory conditi.ons resulted in a smaller megalop and 1st post-larval
i.)],star than occurs in the oc:ean. The difference is 1.2 millimeters. The
use of antibiotics during the larval period probably caused the smaller
size"
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The larval period of 105 days is shorter than previously calculated from
cruise data. However, antibiotics have been known to shorten develop-
ment time. The previous calculation of the larval period was 130-150
days.
Crab landings continue on a low level. Fishermen have turned to salmon
because of the good salmon fishing and poor crab fishing.
C. Oysters and Clams: Production is starting to decline because of season-
ally decreased demand. Oysters are approaching the spawning season.
European flat oysters, Ostrea edulis, are spawning in Tomales and Drakes
bays. These are experimental oys ters suspended in trays and were part
of an October, 1962 shipment from the Fish and Wildlife laboratory at
Milford, Connecticut. Ripe females and males were present at Tomales
Bay and ripe males at Drakes Bay. The females were incubating larvae in
the straight-hinge stage. Samples of these oysters were given to Dr.
Loosanoff of the BCF Tiburon laboratory. Some of the oysters spawned
the next day. Bags of clean shells have been hung near to the places of
spawning in Tomales Bay in an effort to get a natural set.
Samples of oysters were obtained from all bays for the production study
in regard to count per gallon. weight and condition (fatness).
Inspection of 300 cases of Pacific oyster seed took place at San Fran-
cisco on April 23. No pests were found and the seed was trucked to
Morro Bay for planting. The vessel, Shigahara Maru, left Yokahama on
April 2 and arrived in San Francisco on April 22. The seed condition
was good even though it had been packed in Japan during the latter part
of February and the first part of March.
D. Shrimp: Biologists Jaw and Isaacson aboard the N.B. SCOFIELD completed
the annual pre-season cruise in shrimp areas A (Eureka-Crescent City),
B-1 (Ft. Bragg) and B-2 (Bodega Bay). Shrimp s tacks are at a low leve 1
in all areas. The abundance of the incoming year class (1963) is poor.
The best hourly catch rate in Area A was 480 pounds per hour and about
100 pounds per hour each in B-1 and B-2. Shrimp schools are also con-
siderably reduced in size. Approximately 130 tows have been completed
so far. At the end of the month the SCOFIELD proc~ed to Area C (Morro
Bay) to continue the survey. BT's have been obtained from all areas.
3. POINT ARGUELLO SURVEY
During April work was continued on back landing records and the extent
of the trawl fishery in the study area. With the appointment of a
Marine Biologist II to the project, a literature search was started to
compile information on the area.
4. PELAGIC FISH
A. Sardines: Eighty tons of sardines were landed at the San Pedro-Santa
Monica fresh fish markets.
An unusually large number of mackerel loads sampled at the canneries have
had admixtures of small (lSO-180mm) sardines. The age composition man-
uscript for the 1961-62 season catch is in the editing stage. A similar
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paper for 1962-63 is being drafted by BCF personnel,
B. Mackerel: Jack mackerel landings approximated 4,000 tons, an increase of
about 2,500 tons over average April landings for the previous 5 years,
Pacific mackerel landings were about 600 tons .• bringing this year's
landings for both species to 9,500 tons compared to 18,900 tons last year
at this time.
Catches were made over a wide area including Santa Catalina, San Clemente,
and Santa Cruz Islands and Cortez Bank. Considerable quantities of jack
mackerel young-of-the-year were caught early in the month,
Age reading of jack mackerel otolith samples 1955 sea surveys has been
completed. Age reading for other past years is underway.
C. Anchovy: About 28 tons of anchovies were landed at the San Pedro-Santa
Monica fresh fish markets during the early part of the month.
D. Squid: San Pedro market landings totaled 141 tons for the month, Monterey
landings were about 11 tons. The ex-vessel price at Monterey was $30 per
ton.
E. Live Bait: Activity of the California live bait fleet increased during
April. Good sized hook bait (4"-6 ") was available at San Diego, Ocean-
side, Newport Beach, Los Angeles-Long Beach Harbor, Santa Monica and San
Francisco Bay.
Sea World, the oceanarium in San Diego has installed live-bait receivers
and will use live anchovies to feed fish on display in their tanks.
A converted LCM has been put in operation as a live-bait carrier of 600
scoops capacity and receivers of 3,000 scoops capacity are under con-
struction in the Sausalito area. Live bait operations in this area have
been very limited in extent up to now.
F. Aerial Survey: The flight made during the early part of the month was
hampered by poor weather. Anchovies comprised the only fish schools
observed; all were south of Santa Barbara. The large school group
(227 individual schools) observed last month near Newport Beach has
diminished to only a few scattered schools.
G. Sea Survey: plans for a pelagic fish survey cruise to northern California
(64A3) were completed. The ALASKA is scheduled to depart May 4 and use
the midwater trawl to survey the pelagic environment between Crescent City
and San Francisco, to assess anchovy abundance in Monterey Bay, and to
collect juvenile salmon for the Ocean Salmon Project.
A new form was devised to record fish lengths and related information
collected on sea surveys uniformly. It retains the better features of
several forms now used, but provides for easier machine processing. The
new form should both simplify record keeping at sea and speed up the
analysis of data.
During cruise 64A2 into the Gulf of California (March 26-April 23) sar-
dines were taken at 17 stations and Pacific mackerel at 16. At 9 stations
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the two species were taken together. None of the Pacifi.c mackerel were
mature adults (all appeared to be 18 months old or less) and only one
sardine sample (Los Angeles Bay) contained a preponderance of adults.
Working north from Mazatlan 9 the first sardines and mackerel were netted
at Guaymas. From there they were distributed northward at least to
Tiburon Island. across the Gulf to Los Angeles Bay" and south along the
Baja California coast almost to Cape San Lucas. Water temperatures in
the Gulf were extremely cold for this time of the year, seldom reaching
70 degrees F except in sheltered areas, little affected by winds and
currents. The 17 sardine samples were taken where surface temperatures
ranged from 58.6 0 F to 70.9 0 F, but only 4 coll.ections were made in
water colder than 60 0 and only 3 in water warmer than 70°. On the other
o 0hand, temperatures where mackerel were caught ranged from 59.0 to 74.3
F (1 collection in water colder than 60 0 and 4 collections in water
o
warmer than 70 ) ,
5. TUNA
A. Albacore: Preliminary plans have been made for the 1964 pre-season
albacore survey, These include coordinated 30-day cruises aboard the
N.B. SCOFIELD and the U,S. Bureau of Commercial Fisheries vessel BLACK
DOUGLAS. Both vessels will depart the last week in May.
Most effort this month has been devoted to the final preparation and
checking of the albacore bulletin (127).
B. Bluefin Tuna: Tentative plans for tagging bluefin duri..ng the coming
season have been completed. They call for a 30~day cooperative cruise
with the U.S. Bureau of Commerci.al Fisheries aboard a chartered seiner,
during the early part of the season. This cruise is designed to release
tags in the fishing grounds of southern Baja Califcrnia. A series of
one-day trips in cooperation with the Mission Bay Research Foundation
and the USBCF will release tags on the local banks.
Work has begun on electrophoresis of eye lens proteins for bluefin
population studies.
A paper entitled Bluefin Tuna Tagging In The Eastern North Pacific,
1953-1963 received final editing and has been submitted to the Pacific
Marine Fisheries Commission for use in their Data Report Series. The
paper summarizes bluefin tuna tag-release data in the easteorn North
Pac ifie.
6. SPORTFISH
A. Party Boat: More than 1)700 logs from 164 partyboats were edited and
processed during the month. Despite a series ct brisk winds, March
catches of key marine species were average or better. First quarter
kelp bass, sand bass) and California hali.but landings are well above
previous years.
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Preliminary sportcatch totals accumulated through March compare with 1963
as follows:
First Quarter 1964 1963
Rockfish l73~688 198,110
Kelp & Sand Bass 45,612 32,201
Bonito 32,353 55,667
Barracuda 23.223 22,720
Calif • Halibut 19,704 l2~42l
Salmon 8,720 10,120
Striped Bass * 4,307 2,817
Yellowtail 268 308
* San Pablo Bay and Delta area striped bass included in
1964 total, but not 1963.
A study of operational and physical features of the 1963 partyboat fleet
is well underway. Data relating to boat length frequencies, fleet age,
angler capacities, and commercial fishing activities have been tabulated.
Age and growth studies of Calif. halibut were continued.
juvenile halibut was collected in a l~-day session with a
from the patrol vessel BROADBILL.
A sample of 77
small trawl ne t
A 10-fish kelp bass sample was obtained for continuing maturity studies.
A 10-inch sand bass tagged near Venice July 1963 was recovered near the
tagging location April 1964. It grew 1 inch during the 247-day period.
B. Ocean Fish Habitat Development CDJ F17R7): Analyses of test block data
and diving observations continued during the month,
Final field work was conducted and the written contract report (A Survey
of the Marine Environment Offshore of San Elijo Lagoon~ San Diego County)
was begun for the San Diego Regional Water Pollution Control Board.
Project personnel met on 20 April with represe~tatives of the Public Health
Service to discuss our Demonstration Grant application, WPD-65-0l.
Project divers, as expert witnesses gave testimony for Marine Patrol in a
commercial fisheries court case.
Turner, as Department Diving Officer, summarized diving logs and prepared
diving reports for the Department, and discussed new types of diving
equipment with equipment manufacturers.
C. Blue Rockfish Management Study (DJ F19R3): Routine partyboat and skiff
sampling was conducted from Princeton to Avila.
Tagging and tag recoveries were the highlight of the project this month.
In all, 155 blue rockfish, three grass rockfie,h, eight copper rockfish,
eight olive rockfish, two kelp rockfish and one kelp bass were tagged and
released at Monterey Breakwater. In addition, 15 tagged blue rockfish were
caught and re-released there. None had moved from the tagging area. For
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two of the fish, this was the second time they were caught and re-re1eased
with the tag intact. Sportsmen fishing in the Monterey area returned 13
additional tagged fish.
One blue rockfish was returned from AIlo Nuevo. It was tagged about two
years ago and had not moved from the area of release.
At Santa Cruz, two kelp bass, two gopher rockfish, one lingcod, one black
rockfish and one copper rockfish were tagged.
Scales and otoliths of blue rockfish reveal that considerable growth has
occurred since January. The rate is comparable to that determined from
modal progressions of juvenile fish and from growth recorded for returned
tagged fish.
The reef map for the Santa Cruz area was submitted for duplication and
the Capitola and Monterey maps are ready for final tracing.
The Sonoma-Marin Counties fishing map has been edited by Conservation
Education and is ready for final delineation for the printer.
D. Southern California Marine Sport Fish Survey (DJ F20R2): Sampling of
fishermen at launching and mooring sites progressed routinely. Most fish-
ing still occurred on weekends. Boats utilizing launching ramps appeared
to fish more often than those at mooring sites. Moderate to strong winds
and a few storms restricted activity during most of the month. Kelp bass,
California halibut, and bonito were the major constituents of the catch.
The boat sampling schedule for the May-June period was drawn up and work
assignments were made in accordance with pending personnel changes.
The skin diving meet held at Diver's Cove, Laguna Beach on April 19,
sponsored by the Greater Los Angeles Council of Skindivers, was attended
to observe and measure the effort and catch. The catch per diving hour
of 2.51 fish was materially higher than the 1.86 per hour recorded on
April 28, 1963 at Aliso Park, Laguna Beach. A detailed report of the
results of this meet was prepared and circulated to interested parties.
A special report detailing sportfishing effort (1963) on southern Cali-
fornia piers was prepared and submitted to the Chief, Marine Fisheries
Branch, Sacramento.
7. SPECIAL PROJECTS
A. Southern California: An artific.ia1 reef of 1,000 tons of quarry rock,
financed by the Wildlife Conservation Board, was installed off Torrey
Pines, San Diego County on April 30. Scripps personnel report that there
are often 100 or more fishing boats in this area on weekends. Dr.Doug1as
Inman, Scripps geologist, will do a continuing study of sand transport and
scouring around the reef in conjunction with other studies of this sandy
area.
A meeting was held with Richard Boo1ootian at D.C.L.A. to go over aerial
photos of the last sea otter count and to discuss plans for the third
flight scheduled for May.
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Work continued on a final report on the Santa Monica Bay Trawl Study
being prepared for the City of Los Angeles which operates the Hyperion
Treatment Plant and the monitoring program in Santa Monica Bay.
Carlisle participated in meetings regarding artificial reefs with the
Orange County Fish and Game Commissioners (April 3 and 15), and the OFPA
(April 11).
B. Northern California: The regular stations of the San Francisco Bay Study
were sampled from the NAUTILUS. Live shiner perch were co11ec ted for the
Region III bioanalysts for in situ bioassays and laboratory use.
Live white croakers were collected from hauls by the NAUTILUS for a study
by Mrs. Dewey Alexander of Mt. Diabolo Valley College on sound communica-
tion between fish.
Mr. Tom Smith visited the Menlo Park Laboratory on April 6 to discuss the
culture of steelhead on a commercial scale.
A meeting was held April 9 in San Francisco with Mr. John S. Habel and
Cecil Martin to discuss a test block study to develop means of Limnoria
control in styrofoam floats. This work will be done by Mr. Habel's
Division of Small Boat Harbors.
Mr. Arthur W. Werry and Mr. Larry Bressler of Leslie Salt visited the
Menlo Park Laboratory April 14 to discuss secondary uses of salt ponds.
On April 17, a trip was made to the Lands End sewer outfall of the City
of San Francisco to make an inspection of the biota of the area. Per-
sonnel of Region III, the City of San Francisco, State Health Department,
and the Regional Water Pollution Control Board were present.
A trip to the Dumbarton Railroad Bridge was made on April 18 to assist
Mr. Paul Wild collect material for an ecological study of south San
Francisco Bay being done by San Jose State College.
On April 27 a trip was made to Stockton to discuss methods of correlating
the San Francisco Bay Study and the Delta Study.
8. BIOSTATISTICS
A. Data Processing
Regular Reports:
The 1963 Statistical Report of Fresh, Canned, Cured and Manufactured
Fishery Products went to the printer.
Statistical reports of February landings and shipments were completed.
March cannery and processor reports were completed, and the letter sum-
marizing the tuna case pack was distributed.
March partyboat catch <reports were tabulated, and a letter summarizing
the results was distributed.
~ 10 -
Special Reports:
The landings of shad from 1950 through 1957 were summarized by 10-day
periods for Don W. Kelley of the Delta Fish and Wildlife Study.
The 1963 Lake Tahoe Project Creel Census Reports were completed for Almo
J. Cordone.
The landings of salmon and albacore taken in selected origins during 1962
were compiled for H.G. Orcutt.
Work in Progress:
The 1963 annual trawler reports are nearing completion.
The 1963 annual striped bass reports are being tabulated.
A report of 1961 and 1962 partyboat catch and effort in selected origins
is being prepared for Dan Miller, Blue Rockfish Project.
Preparations are being made to tabulate the landings of each species caught
in the block origins of the Point Arguello area. The tables are a phase
of the Atomic Energy Commission contract. Cards are now being punched
that will be used as input to the IBM 1401 computer.
Tables for the forthcoming albacore catch bulletin are being typed for
Hal Clemens.
Results of the 1963 hunter survey questionnaire are being tabulated for
Daly Gilsenan, Game Management Branch.
Field:
Several trips were made in the Los Angeles area to resolve problems con-
cerning fish receipt data.
A one day trip was made through Venice, Santa Moni.ca, and Malibu with the
local wardens visiting bait dealers to ask for their cooperation in filling
out fish receipts.
An extended trip from Santa Barbara to Crescent Ci.ty was made between
April 16 and April 25. Dealers were contacted in an effort to resolve
fish receipt problems.
B. Technical Assistance and Biometrical Analysis
Statistical and Mathematical Analysis:
A portion of a paper describing statistical methods for pier sampling was
written.
Three training sessions on population dynamics were presented.
A paper was referred for Transactions of the American Fisheries Society.
-9. MISCELLANEOUS
A. Meetings:
April 1
April 2
April 3
April 7
April 8
April 9
April 9
April 14
April 14
April 16
April 20
April 22
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Roedel and Radovich met with Schaefer and Murphy at SIO
to discuss planning.
Preview showing of the Nuclear Information Center at San
Clemente (Roedel-Turner).
Discussion of underwater photographic equipment with U.S.
Divers Company personnel, Santa Ana (Turner).
Meeting in La Jolla between the San Diego Regional Water
Pollution Control Board, Southern California Edison Co.,
Marine Advisors, Region 5 and MRO, to discuss the proposed
monitoring system Lr the San Onofre Power Plant (Turner).
Roedel, Baxter and Gates attended an OFPA meeting devoted
to anchovies. The OFPA is, of course, violently opposed to
issuance of reduction permits.
Meeting in Los Angeles between Region 5, Regional Water
Pollution Control Board 118, and MRO to discuss a survey of
the marine environment around the Orange County outfall.
(Turner) .
Orcutt participated in an oyster meeting~ Eureka.
Orcutt participated in the meeting to discuss the status of
shellfish culture allotments in the Point Reyes Seashore
National Park. The meeting held in the Deputy Attorney
General's office was attended by Fish and Game and National
Park Service personnel.
CalCOFI meeting in La Jolla (Baxter).
Roedel and Orcutt sat in on a conference between PG&E and
the Department (Bissell) at which Humboldt State College
reported on their year-long oceanographic study of the
Bodega Head area.
Meeting at Terminal Island between Mr. Ralph Holtje (assist-
ant Chief, Research and Training Grants Branch, Division of
Water Supply and pollution Control), Dr. Arden Gaufin
(University of Utah - member of the reviewer-consultant
board of the Public Health Service), and MRO. This was an
on the site visit to discuss our Demonstration Project
Grant application, WPD-65-0l, "Rocky Subtidal Ecology-
Southern California." (Roedel, Turner, Ebert, Given).
Southern Council Conservation Clubs, Los Angeles (Baxter,
Messersmith) .
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Reed spoke and showed movies on the underwater mechanics of
trawl nets to the Eureka Market Association.
Rocky subtidal epifauna of the southern California shelf -
Seminar at USC (Given).
Cox described Japanese shellfish hatcheries and methods to
Marco Co. and guests, Morro Bay.
Cox gave a talk and showed movies on the abalone investiga-
tion to the Aqua Ducks at Petaluma.
"Boy I S Week." Several boys visited
orientation and study of laboratory
School
4-hour
(Young)
Biology club of Westminster High School - SCUBA Diving in
Biology (Given).
Narbonne High
the lab for a
activities.
Bell Gardens Rod & Gun Club. Topics "Catali.na Island" and
"Anchovies". 40 present. (Young)
Seahorse Spinfishers, Newport Beach - Topic "Fish Tagging"-
30 present (Young).
B. Talks:
April 2
April 2
April 7
April 15
April 9
April 17
April 21
April 28
C. Visitors:
April 27
April 28
D. Personnel:
April 1
April 1
April I
April 14
April 15
J .B. McNally" Balboa Angling Club" dr opped in to talk
anchovies with Baxter.
A group of students from Narbonne High School toured the
unit.
Melvyn M. Odemar, promoted to Marine Bi.ologist II, Point
Arguello Study for the Atomic Energy Commission.
Peter A. Isaacson, Aquatic Biologist T, transferred to
Shellfish Investigations, Menlo Park.
Laura L. Richardson, appointed Intermediate Stenographer.
Anita E. Daugherty, Marine Biologist II, retired.
Clarkson E. Blunt, Marine Biologist II, transferred from
Del ta Project, Sacramento" to Pelagic FI.sh Inves tigations,
T.r.
-
Manager
PMR.:md!85
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Department of Fish and Game
Marine Resources Operations
BIOSTATISTICS SECTION
PERSPEC'rIVE
The Biostatistical Section consists of two major programs: Data Collection
and Processing and Biometrical Analysis. Data Collection and Processing col-
le~ts, maintains and processes all basic records and has expanded its activities
in "the past year to programming and utilizing service bureaus' computers. Bio-
metrical Analysis renders assistance in mathematical and statistical treatment
of data to marine and other researchers. In addition, it develops electronic
computer programs for all investigations. These two programs coordinate their
activities so that requests for assistance may be filled with a minimum of
problems, duplication, or omissions.
The Biostatistical Section, as a function of Marine Resources Operations, must
provide services which contribute an integral part to each investigation. The
unit is dependent upon the cooperation of the fishing industry, license agents,
patrol officers and the biologists for source material. In turn, it provides
information for those groups and for the Department's managerial functions in
order to meet administrative and legislative needs. Accurate fundamental sta-
tistical data are essential in all phases of the Department's work and are es-
pecially necessary for biological research.
OBJECTIVE
Date Processing and Collection
Gather, compile and publish commercial and sport catch records. Provide
key punch, tabulating, programming, and computer use assistance to the
Department!s research programs.
Biometrical Analysis
Provide mathematical and statistical aid to the Department's research pro-
grams.
Stimulate the use of valid and modern quantitative techniques by Marine
Resources researchers.
Originate computer programs and mathematical models that will have general
application and publish findings o
Prepared by E.C. Greenhood, January 1964.
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DISCUSSION
General guidelines for work emphasis by the unit is outlined in Fish and Game
Code Section SOlO, which states:
lI'rhe department shall
(a) Gather and prepare data of the commercial fisheries relating to the
most important commercial fish, showing particularly the extent to
which such fish abound.
(b) Make such investigations of the biology of the various species of
fish as will aid in the collection and preparation of the statisti-
cal information necessary to determine evidence of overfishing.
(c) Make such investigations as will disclose evidence of overfishing
from changes in the age groups of any species of fish.
(d) Determine what measures may be advisable to conserve any fishery,
or to enlarge and assist any fishery where that may be done with-
out danger to the supply. tl
In addition, there are specific requirements regarding partyboat logs, trawler
logs, oysters, shrimp logs, taxable fish and volume of kelp harvested.
Data Collection and ?rocessing Program
Marine catch records SU9Jly essential background knowledge of commercial and
sport fisheries for use by management, industry, and biologist;S. It is es-
sential in conducting a research program to know the size, location, and
effort involved in making a given catch. We have no direct means of measur-
ing the supply of fish in th~ ~~ but we attempt to measure these factors
through a carefully planned system of statistics. Records are compiled from
fish receipts, partyboat logs, boat registrations and field observations.
When these are properly summarized and combined, they help indicate the sta-
tus of a fishery.
The unit publishes statistical information in catch bulletins, circulars, and
in monthly reports to the industry. Catch records have been maintained for
more than 45 years. Summaries and listings of material relevant to marine
resources have been maintained in tabulated report form for luore than 30 years.
The history of each fishing vessel has been preserved along with records of
fishermen1s names and the boats they fished on eac~ year. Complete records of
processed fish and by-products of the industry cover a 35-year period. Sum-
maries and tables for ~pecial industrJ studies are in consta~t prenaration to
meet current demands.
Field offices at five important fishing ports distribute and collect fish re-
ceipts and register vessels. The field office.clerkls primary duty is involved
with the statistical record collection and a f±~st check of source documents.
-
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Under the reorganization of 1954, four offices (Eureka, San Francisco, Mon-
terey and Sanlliego) were placed under the region concerned; the fifth, at
Terminal Island, remained part of Biostatistics. The Eureka field function
was restored to MRO in 1962.
In 1931, the introduction of electric accounting machines made it possible to
mechanize the processing of source documents. With these machines, greater
workloads and responsibilities were undertaken. Various machines have been
modified and new ones acquired to increase efficiency through the years, but
their configuration has remained essentially the same. Existing machines are
fast becoming obsolete. It is increasingly difficult to obtain replacement
parts, and the outlook for upgrading to more modern equipment is not bright
under existing budgetary limitations.
Demands on Data Processing from all functions within the Department continue
to grow. These have been met through internal improvements of clerical and
machine processing methods and by increased use of computers available nearby.
Transfer of commercial and sport records from punch cards to magnetic tapes
has also aided in fulfilling requests and added flexibility to the unit's
services.
In order to obtain better records for the unit, a field representative contacts
members of the fishing industry and regional personnel to insure uniform pro-
cedures. He may also assist in sampling catches and establishing weight con-
version factors.
Data Collection and Processing must produce regular reports at specific times.
This requires scheduling, adherence and coordination of activities within the
group. Reports are usually run on a period basis, and late records are tabu-
lated with the following period's records. We are presently striving for no
more than a 25-day lag for publication of canne~ production and partyboat
catch records. All other commercial records for a given month are scheduled
to be in report form 45 days after the month's close. These deadlines have
been met for partyboat and cannery records, but completed commercial records
lagged an average of 56 days in 1963.
The following lists record period and annual reports for the unit.
Period Reports
-
Boat Check Listing
Place of First Landing
Geographic Qrigin
Cumulative Species
Dealer Reports
Landing Tax
Salmon 'rax
Shellfish Tax
IA - Origin
IB - Price
Processor Reports
Cannery Check Runs
Jack Mackerel Lunar
Pacific Mackerel
Marine Sport Catch
Salmon Daily Landings (in sea-
son only)
Sardine (in season only)
Trawler Listing
Annual Reports
Halibut, Pacific
Herring
Geographic Origin
Place of Landing
Final Cumulative
Boat Check Listing
Trawl Study
Marine Sport Catch
Bait
Abalone
Anchovy
Barracuda
Bonito
Crab
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ANALYSIS
Kelp
Lingcod
Oyster
Sablefish
Salmon
Sardine
Striped Bass
Tuna (Albacore, bluefin, yellow-
fin, skipjaCJk)
White Seabass
Yellowtail
Halibut, California
Shrimp
Biostatistics
Positions, Salaries, and Job Progress
1958-59 1959-60 1960-61 1961-62 1962-63 1963-64
Number of Positions
Clerical 19 15-1:- 15 15 15 15
!"lachine 7 7 7 7 7 7
Research & Adminis-
tration 5 5 5 5 (2)';:--l~ 5 (2);:-* 5
Total 31 27 27 27 27 27
Data Processing
Budget $ 12,740 $ 13,940 not avail- $ 15,656 $ 15,696 $ 13,474
(l-'lachine Rental able
& Maintenance)
Salaries 143,363 125,599 136,382 155,914 159,778
Number of New Jobs 20 15 7 4 10 6
Number of New Jobs
Becoming Permanent 18 5 (23) o (23) 2 (25) 5 (30) 1 (31)
Number of New Computer
Programs Developed 3 2 6 4
Number of Times Pro-
gram Used 9 22 30 9
_0
*Four Positions transferred to regions.
**Positions budgeted but never filled.
1/ Figures in parenthesis represent new jobs completed that have been requested
- annually.
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Computer Program Development
Work load and development of new computer programs and tabulations are all de-
signed to increase the effectiveness of the Department. Budget restrictions
have also increased, and these two increases are imcompatible.
General
Increased work load has been accommodated through internal organizational
changes, but additional potential is limited. We are presently planning for
newer equipment acquisitions, but are hampered by having to show off-setting
costs. While not an impossibility to show small off-sets, it is impossible
to charge all of the savings to the section when th~ are scattered through
the Department. The obtaining of funds and improvement of the data processing
equipment imposes an antithesis that appears difficult to solve.
GENERAL WORK PLANS
1. Maintain a continuous and complete record of commercial and sport fish-
eries catch statistics.
2. Publish general statistics in summary tables at regular intervals and pre-
serve the tabulated reports or original material in readily accessible
form for research purposes.
3. Edit forms to insure that we are obtaining the best possible record and
scrutinize the methods of handling raw data to avoid m~interpretations.
4. Encourage the use of available data.
S. Encourage increased use of programming of electronic computers.
6. Consider internal reorganization that will increase programming assistance.
7. Improve the quality of the record through continual educational campaign
in the field with Departmental personnel and with industry.
8. Establish deadlines for processing of regular statistical records.
9. Seek ways and means of obtaining faster data processing equipment.
10. Serve all functions of the Department insofar as possible, without losing
sight of the fact that assisting the marine research program is the pri-
mary objective.
STAFF
Biostatistical Supervisor E. C. Greenhood
Supervisor of Biostatistical Section
Associate Statistician N. J. Abramson
SuperVisor of Biometrical Analysis Program
6 -
Statistical Methods Analyst II •
Intermediate Account Clerk • • •
Assistant Statistician L. J. Mackett
Supervisor of Data Collection and Processing Program
• 1 position
• 1 position
Field Representative K. D. Aasen
Supervising Clerk I H. A. Phillips
Supervises and coordinates activities of clerical staff
Senior Account Clerk. • • • • • • • • • • • • • 1 position
Senior Clerk. • • • • • • • • • • • • • • • • • 2 positions
Intermediate Stenographer. • • • • • • • • • • • • • 1 position
Intermediate Account Clerk • • • • • • • • • • • • • • 7 postions
Intermediate 'r,ypist Clerk • • • • • • • • • • • • •• 2 positions
Accounting Tabulating Machine Supervisor I
D. K. Bailey
Supervises and coordinates activities of the machine unit
Tabulating Machine Operator • . • • • • • • • • • • •
Key Punch Operator • • • • • • • • • • • • • • • • • •
2 positions
4 positions
-The Resources Agency of California
Department of Fish and Game
Marine Resources 0perations
BOTTOLiFlSH ?ROGRA1VI
PERSPECTIVE
Bottomfish comprise a major fishery of the State. The rockfish landings
of 10 million pounds (1962); the flatfish catch of 20 million pounds
(1962); and the take of hake, sablefish and lingcod, sharks and rays,
as well as numerous mixed species for special utilization, represent a
marine resources harvest for California exceeded only by tuna and
pelagic fisheries.
l'lle bottomfish industry is stable, but potentials for tremendous
development exist. Sablefish once Sup90rted a6 mill.ion pound annual
landing. Some species of rockfish, previously of sporadic occurrence
in catches, are appearing in greater abundance. 'rhe full potential of
an expanded rockfish fishery is not yet known.
Pacific hake represent a latent rescurce of considerable magnitude.
Landings have been as high as one million pounds, yet very little at-
tention has bee'! directed toward them. Sharks and rays are very abun-
dant, but have been harvested onl;y at times of special interest, such
as for vitamins during World ~var II. About 700,000 pounds have been
harvested in a year, however, there has been only mild acce~tance of
shark as a fresh fish food.
Ihe sole fishery of California has never been fUlly utilized. l 'he
principle species -- Dover, ~nglish, and petrale -- as well as num-
(",ous other species should be subjected to greater fishing pressure
to gain full value from the resource.
There is much said and written about the weal~h of food in the sea.
The trawl and longline caught species of the bottomfish resources are
at our door; great returns for minimum of research and development can
be realized.
Our Bottomfish Program has the assignment of research, surveillance,
and recommending management procedures for renewable resources Hith a
potential wealth barely tapped. For more than six years we have been
endeavoring to publish the historical information and data of biolog-
ical d,ynamics of the trawl fishery accumulated since 1916. The at-
t.ached project studies for Bottomfish Program are the maximum to be
expected through 1965.
OBJEGTI'J'E
1'0 obtain information necessary for utilization and management of bot-
tornfisl1 species.
Prepared by E.A. Best, January 1964.
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FLATFISH PROJECT
Emphasis will be on Dover, English, and petrale sale in 1964 and 1965.
'l'his is a continuation of work currently in progress.
Studies through 1965
1. Biological studies on age, growth, maturity, and mortality
rates. Information is gathered through routine market sam-
pling and special sampling to fill in gaps in life history
information.
2. Continue to collect, e~it, and analyze trawler logs for fish-
ing effort and landings statistics. This provides informa-
tion on the trends in the fishery and keeps us in contact with
the fishery.
3. Population identity and migrations.
a. Eureka area has had rr~ny tags released on Dover, English,
and petrale. A summary of the petrale migrations is in
press; English sole migrations need to be analyzed; Dover
sole tags are still being returned and must be studiEd.
b. San Francisco has had adequate numbers of ~nglish sale
tagged but returns from these need analysis; for some
petrale tagging results are in press, but more work is
needed; not much Dover sole tagging has beep accomplished.
?etrale and Dover will be tagged during the summer of 1964.
c. The Morro Bay-Santa Barbara area needs much tagging work
done. The number of petrale tagged in 1962 was inade-
quate; another tagging cruise was made in December, 1963.
4. Summarize and publish information on hand for a full histor-
ical report of trawl fishery.
5. Participate in and prepare reports for r~cific Marine Fish-
eries Commission and International Trawl Fishery Committee
l'.i.eetings.
6. Conduct survey work in Monterey Bay in fall 1)63 and in
spring 1964 on NAU'rILUS. l'he primary mission is to collect
fish of the year to determine size of fish and location of
first annulus for use in age and growth studies.
7. Test effectiveness of 3-mile limit. Is the area inside a
nursery area? Does our mesh size give necessary protection
to young fish1' Oregon, Washington, and Canada do not have a
3 mile law and no ill effects are apparent.
ROCKFISH PROJECT
Studies through 1965
1. Composition of landings at major trawl ports. Sampling of
.e :!!If !(C!!!!!!I.121! !!..1rJ !!_.U!,.!UIIL*! ~-:d'!!r·,,"~D4I4iW
-
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landings for species composition will continue through Decem-
ber, 1963. Report of findings will be prepared in 1964 upon
'- receipt of annual trawler reports from Biostatistics. This
will include trawl-caught rockfish only.
2. Additional work on rockfish needs to be done. We know little
of the hook-and-line fishery, anq have no knowledge of rock-
fish activity south of Santa Barbara, The 1962 hook-and-
line catch of rockfishwas 2,500,000 pounds.
3. Experimental tagging of rockfish for determination of migra-
tion and aid in growth studies. The work is anticipated for
1964-65.
MISCELLW~EOUS PROJECTS
Studies
1. Trends in composition of animal food landings at major ports
and utilization of numerous species in catch. Report of
species composition of animal food landings for 1961 and 1962
is to be prepared in early 1964.
2. Taxonomic and life history studies of the numerous species
of the bottom fisheries are to rontinue.
3. Studies on Pacific hake are to continue with special emphasis
on distribution and abundance.
STA.l"F
harine Biologist III, Nenlo Park
Administrative direction and technical planning of entire Bot-
tomfish program; represents Marine Resources Operations at Pacific
Marine Fisheries Commission and International Trawl Meetings.
Marine Biologist III, ?acific Grove
Advanced biological researcr. and analysis of rockfish studies;
life history, biostatistical, and taxonomical reports requiring
high degree of competency.
Marine Biologist II, Menlo Park
Assistant )roject leader, supervise and assist in flatfish and
rockfish projects, compile and analyze sampling and research cruise
data.
AquatiC Biologist I, .!"lenlo P'ark
-
Sampling of fishery from San Francisco to Santa Barbara, assist
on research cruises, collection and editing of trawler logs.
Aquatic Biologist I, Eureka
Under direction from Menlo Park, sampling of bottomfisheries from
Crescent City to Fort Bragg; assist in cruises, preliminary data
analysis and reports.
